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CONFIDENTIAL NEG REPORT NO. il47
Fragmentation Test of Rod-expeliing warhead No., 143

l, This test was conducted to determine the effect of cork
liners on the fragment mass distridbution of 4Y74 dlameter rod-
expelling warhead Nos. 143-1 and 143-2, Composition C-3 loaded,
These warhsads are internally slotted {o Produce 26 rod-1ike
fragments, each weighing 350 grams and 12" in length,

2. a. Warhead No., 143-2, which employed e full length 1/16"
thick cork liner, produced 26 rod-like fragments averagins 320
grams each, Twenty-four were full length, one was 1l-3/4", and

one was 10", The full length cork liner also reduced the amount

of chaff obtained ir this model warhead, Warhead No, 143-1, which
employed a 3/16" thick cork liner only 8" long, was not as success-

be In the warhead model tested, the use of the 1/16% thick
full length cork liner did prevent end loss on practically all of
the rod-like fragaments,
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CONFIDBNTIAL urs REPORT NOo 1147
Fragmontation Test of Rod-oxpelling ‘arhead No. 143

i, AUTHORITY:

This tost was suthorigzed by refcorence {(a) and conducted undor
Task Assignment NPG-Re3£-607-1-53, raoference (b,

2. REFERENCES:

a., NOL Conf Work Request WG/33/53 of 21 Jamuary 1953

be BUORD Conf 1ltr NP9-Ro3f-RKJsgg Serial 42699 of 29 July 1952
ce NPG Conf Report No. 1001 of 22 July 19%2

d. NG Conf Report No, 972 of 5 May 1952

3+ BACKGROUNDS

a. Reference (b) authorized the Naval Crdnance Laboratory to
work directly with the Naval Proving Ground in tho development and
testing of guided amissile warheads,

be Ik refevance (a) the Naval Ordnance Laboratory requested
that rod-oxpelling warhead Nos, 143-1] and 143-2 bo tested for mass
distribution data, These warhoads containad cork liners, 8imilar
warheads without linors, Nos., 134 and 138, were testecd and reportad
in roforonces (¢) and (&). warhoad No, 143 was designed to producc
26 rod-liko fragments, 12" long.

4, OBJECT OF TEST3

This tost was conductocd to detorminc the offect of cork liners
on the fragment mass distridbution of 4¥74 diamoteor rod-oxpelling
warheads Nos. 143-1 and l143-2, Composition C-3 loudud, Theso war-~
hoads are intornally slotted to produce 26 rod-like fragments, each
woeighing 350 grams and 12" in lengthe

5« PERIOD OF TEST:

a. Date Frojoct lotter 21 January 1953

b. Dato Necossary Material Recoived c7 Jamary 1953

ce Date Commoncad Test 31 March 1953

de Date Coaplotcé Toest 16 April 1953
CONFIDENTIAL

SECURITY INFORMATION 3
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i CONFIDENTIAL NPG REPORT NO. 1147
Fragmentation Tust of Rod-expelling Warhead No. 143

6. DESCRIPTION OF ITEM UNDER TEBST3

a. Warheads Nos, 143-1 and 143-2, Figures 1 and 2, were 4§74
in diameter and 12%0 loni with a uniform wall thickness of OY¥50,
Eacu: warhead had 26 full length intornal slots cut to a depth of
0¥40, Ono end of cach warhead had a 1/8" thick steel ond plata,
Figure 3, hold in place by four (4) screws,

b. Warhead 143-1 had a cork liner 3/16" thick and 8{00 long
| covering the middle inner surfacoc of the case, leaving 29Y00 of
inner cuse surface on either ond uncoverod,

; c. Warhcad 143-2 had a cork liner 1/16" thick and 12¥00 long
. covering the entire inner surface of the caso, -

7. PROCEDURES

Bach warhcad was dstonated in a cane fiberboard tox surrounded
by sawdust in the Fragmontation Chamber., The fragments were col-
lected in the sawdust and soparatod using a 1/4" mesh scraen and a
magnetic separator,

8. RESULTS AND DISCUSSION3

a., Detailod mass distribution data, shown in Figures 4 and 5,
> are sunmarized as follows!

Avarage wt., of rods

Warhaad grcater thcon 10" 4in

143-1 309 17 9 0
143-2 320 24 2 0
b *134 331 24 0 0
*138 292 10 11 3

*References (¢) and (4d).

Warheads 134 and 138 were 4-3/8" in diametar and designed to pro-
duce 24 rods, each 12" long. No, 134 had a tapered cuse whose
thickness decreascd toward both onds, while No, 136 had a uniform
case thicknaoss,
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CONFIDENTIAL NPG HEPORT NO. 1147
Fragmentation Test of Rod-expelling warhead No, 143

= ~menm AL T ETOT 2 oo

be The 1/16" full length cork liner apgoared to be supericr
to the 3/16" thick 8" long cork liner in: 1) proventing end losses
up to 2", and (2) reducing the amount of chaff in \iarhead No, 143,
Only two of the 26 rods produced by No. 143-2 lost end pleces.

ce Both tho tapered case, No, 134, and the uniform casc with
full length cork liner, No, 113-2, woere satisfactory. They pro-
duced full length rod-iiko fragmenta, The cork liner would appeaur
to be preferable in manufacture to tho tapered case,

BARLD
SONCLUSIONS

9 a. Warhead No, 143-2, which employed a full length 1/16" thick
cork liner, produced 26 rod-liko fragments averaging 320 grams each,
Twenty-four were full length, and tho other two 11-3/4" and 10" in
1v.gth respectively, The fuil length cork linor also reduced the
amount of chaff obtained in this model warhead, Warhead No, 143-1,
which employed a 3/16" thick cork liner only 8" long, was not as
succossful,

be In the warhead model tested, the use of the 1/16" thick
full length cork linor did prevent end loss on practically all of
the rod-like fragments,
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CONFLDENTI AL wPG REPORT NO. 1147
Fragmentation Test of Rod-expolling iarhoad HNo, 143

The tosts upon which this reoport is basod wure conducted byt
W. WRIGHT, ENS USNR-R, Fragmentation Firing COfficcr
Fragmentation Division
Terminal Ballistics Department

This roport was prepared bys |
J. GORMaN, ENS USNR-R, Fragmentation Firing Officer
Fragmentation Divisicn
Terminal Ballistics Dgpartment

This roport was reviewed byt

V. PHILIPCHUK, Fragmentation Battery Officer
ﬁragmantation Division
Torminal Ballistics Department

R. H, LYDDaANE, Director of Regseerch
ierminal Ballistics Department

W. B. ROBERTSON, Lieutenant Commander, USN
Terminal Ballistics Officer
Terminal Ballistics Department

C. C. BRaMBLE, Director of Research, Ordnance Group

APPROVED: J. A, ZDWARDS, Acting
Captain, USN
Commander, Naval Proving Ground

. . 4 o
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Captain, USN
Ordnaice Officer
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